Summary
Introduction
Pollen is one of the most important sensitizing aeroallergens today. Its presence depends upon the type of vegetation, soil type, and climatic conditions. 1 The numbers of persons sensitized to pollens have been increasing in recent decades, especially in large cities and industrial areas. 2 The city of Elche is located within the Vinalopó valley in the province of Alicante, and sharing the same Mediterranean climate, albeit drier due to scarce precipitation, than the rest of the Mediterranean coast. It is a region that boasts great numbers of Oleaceae, Chenopodiaceae, and specifically within the city of Elche, many Palmaceae. It is atypical within the Mediterranean zone because it has fewer Urticaceae than neighboring areas. 3 Knowledge about climate change has evolved greatly over the last 10 years, and according to some authors, changes in pollen production as well as pollen sizes are already beginning to be observed. 4, 5 Increases in respiratory diseases seem to be related to air pollution. 6 It damages mucous membranes and facilitates access to inhaled allergens, favoring IgE sensitization. 7 Because of this, learning about changes in pollen sensitization in patients and what variables may be involved over time is warranted.
The objective of this work was to assess the current situation of pollen counts within Elche and the incidence of pollen sensitization as well as comparing these results with a previous study From 1. Allergy Section, General University Hospital, UMH, Alicante, Spain 2. Diagnostic Biologic Section, Marina Salud Hospital, Denia, Spain 3. Physics and Computer Architecture department, UMH, Elche, Spainconducted 10 years ago within the same city, following a very similar methodology.
Methods
A descriptive observational study comparing pollen counts and pollen sensitization to a previous study performed in 1995. 3 
Pollen count
Pollen count data during the study period were obtained from the Elche pollen station that belongs to the Aerobiology Committee of the Spanish Society of Allergology and Clinical Immunology (SEAIC). Four longitudinal readings were taken with a 400x Nikon microscope that provided averaged weekly data for the following taxa studied: Pinus sp., Cupressaceae, Platanus sp., Quercus sp., Betulaceae, Moraceae, Urticaceae, Chenopodiaceae-Amaranthaceae, Polygonaceae, Oleaceae, Artemisia sp., Poaceae, and Arecaceae or Palmaceae.
Sensitization to Pollens
A consecutive sample was obtained from 276 patients who attended consultation for allergies at the Elche Hospital in 2005 due to rhinitis and/or asthma. The study was approved by the Elche hospital ethics committee. All patients provided signed informed consent. Skin testing was performed using the skin prick method proposed by the European Academy of Allergology and Clinical Immunology. 9 We used the battery of commercial extracts from ALK-Abelló, Madrid, Spain, that included the most common pollens, such as Cupressus arizonica, Chenopodium album, Artemisia vulgaris, Lolium perenne, Phleum pratensis, Olea europaea1, Plantago lanceolata, Platanus orientalis, Parietaria judaica and Salsola kali, and mites, cat and dog dander. Palm pollen (Phoenix dactylifera) was collected from palm trees in Elche, prepared and standardized by the BialAristegui laboratory. Prick tests were performed using 1 mm lancets (DHS prick lancet) in patient's both forearms, for which readings were taken after 10-15 min. All skin test series included histamine hydrochloride (10 mg/ml) and physiological saline as positive and negative controls, respectively. The only reactions considered positive were those producing a wheal that was equal to or larger than that of the histamine.
Climate values
The Spanish National Meteorological Agency (AEMET) provided temperature and rainfall data for La Marina de Elche weather station (station 7263), located at 38.0845''N, 00º38'28''W, and 20 m.a.s.l., which is within the Elche city limits.
Statistical analysis
Descriptive statistics such as, percentages as well as graphical representations were used to assess trends. Mean differences were assessed using t-tests. Differences for which p <0.05 were considered significant. All statistical analyses were performed using SPSS version 15.0 for Mac (SPSS Inc., Chicago, IL, USA).
Pollen calendars were produced following the technique proposed by Spieksma, that of 10-day mean pollen levels.
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Results
Pollen grains
In 2005, the highest pollen concentration occurred from the second half of March until the second half of June, with three maxima in March, April, and May ( Figure 1 ). An outbreak also appeared in the month of September, with the months of November and December having the least pollination.
Total pollen values ( Figure 1 Pinus sp: maximum peaks between March and April, with an increase in late June.
Cupressaceae: sharp maxima in the second half of March. A nearby cemetery may have influenced these levels.
Quercus sp: maximum levels from April to June. Chenopodiaceae-Amaranthaceae: maximum levels between April and May, with a strong outbreak in September.
Oleaceae: sharp maxima between the month of May and the first half of June.
Palmaceae: maximum levels between April and May.
Poaceae: (Gramineae): low levels, with the maximum pollen observed from the second half of April to the second half of June.
Remaining pollens (Urticaceae, Plantaginaceae, Polygonaceae, and Platanus. sp) were present in very small quantities, generally from March until June and in September, although in quantities not exceeding 10 grains of pollen per cubic meter.
Regarding 1995, highlighted is the general delay in the onset of pollination (February to March), the increase in peaks for the most common taxa. The average temperature in 1995 (19.9ºC) was higher than that in 2005 (18.9ºC), but these differences were not significant.
Sensitization to pollens
From the initial sample of 276 patients, 76 (29.4%) where removed from the study as they were not diagnosed with a pollen allergy (a 13.1% diminution in comparison to the 1995 study). The final sample consisted of 195 patients (65 men and 130 women), whose age range varied from 14 to 76 years of age. Oculonasal symptoms were observed in 193 patients (99%), and asthma in 86 (44%).
Although the number of monosensitized patients was 41 (17.4%), which is a proportion similar to that in the previous study (16%), the type of monosensitization to pollen was different. In the present study, Oleaceae (53%) and Salsola (32%) represented the largest percentage of monosensitizations, followed by Parietaria (7%), Gramineae (5%), and Artemisia (5%); in the 1995 study, the most important source of monosensitizations were Salsola (75%), Gramineae (15%), and Oleaceae (10%). The frequency of sensitizations to the primary pollens is shown in Table 1 , which compares the results of atmospheric presence and skin test data from 1995 and 2005.
Discussion
Although weather naturally conditions plants flowering, human-mediated climate change has the potential to alter the phenology of plant populations and temporal patterns of pollen production. 
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The actual concentrations of total pollens followed a distribution similar to the previous study, although a delay occurred in the onset of pollination. It is probable that the highest temperatures of 1995 induced an early spring (Figure 4) as observed in other nearby Spanish cities. [15] [16] [17] The difference in the total quantity of pollens (22,854), significantly higher to that of 1995 (13, 219) , may be due to the prolonged drought the area underwent from 1993-1995. However, no differences were observed when comparing pollen calendars from these two study periods. The late spring and the significant increase in the pollen peaks of the main taxa in 2005, probably due to greater precipitation, are the most striking differences contrasting both study periods.
On the other hand, the number of patients sensitized to the main pollens (Oleaceae, Salsola, Parietaria, Plantago, and Arecaceae o Palmaceae) has increased substantially. Although the relative frequency of these pollens has not undergone significant variations, there has been an increase in pollen peaks, and this could be an explanation for the observed increased patient sensitization in the present study.
The percentage of monosensitized patients has not changed either, but the profile of these patients has. The increase in those monosensitized to olive pollen is noteworthy (10% in 1995 and 53% in 2005).
Pollution may be an important factor that increases allergenicity of pollens. The increase in average temperature and atmospheric CO 2 has been noted as a major factor in the development of vegetation.
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While the types of extract used in this study are similar to the 1995 study, several context-dependent reactions, in particular environmentally mediated, may have impacted sensitization in non-trivial ways and led to the differences observed. 18 Despite these potential confounding factors and possible technical limitations, we believe that the observed differences in sensitization reflect significant immunological patterns and are not driven by extracts technical improvement that may have occurred between 1995 and 2005 leading to higher sensitivity in skin tests, therefore increasing the number of positives cases. The main rationale behind this interpretation is the observation of novel pollen distribution variation but no sensitization intensity differences between the two studies.
The evolution in the amount of pollen and pollinosis are variables that need to be monitored over time and in different parts of Spain in order to corroborate the changes that appeared in this study, and they are necessary in order to address the changing needs of allergic patients in our country.
In conclusion, the pollen count showed a significant increase in the number of total pollen grains, probably due to increased rainfall or the influence of climate change caused by human activities, but with a very similar distribution of taxa. At the same time, an increase was observed in the number of sensitized patients, concomitant with a change in their sensitization patterns.
